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S2
Synthesis and characterization of different sulfated pentagalloylβ-D-glucopyranoside variants.
Synthesis and characterization of sulfated pentagalloyl β-D-glucopyranoside (β-SPGG-2).
1,2 The polyphenolic precursor, pentagalloyl-β-D-glucopyranoside (PGG, 3a), was obtained in two steps, esterification and catalytic hydrogenation as reported earlier. 2 Sulfated pentagalloyl β-Dglucopyranoside (β-SPGG-2, 4c) (Scheme 1) was synthesized as reported earlier 2 by microwaveassisted synthesis followed by size exclusion and sodium exchange chromatographies. This inhibitor was characterized by 1 H NMR,
13
C NMR and found to be consistent with previous report. 15 UPLC-MS was further used to structurally characterize SPGG components and estimate its average molecular weight in a manner similar to pervious study. 2 Exact similar experimental conditions were applied to synthesize other SPGG derivatives except for the sulfation time (0.5, 1, 2, 4, 6, or 8 hrs) and the glucose unit which could be α-unit or α,β-unit instead of β-unit. The configuration of the anomeric carbon in each variant was determined by measuring the [ߙ] ଶ in acetone (c=1%) of the corresponding polyphenolic precursor. Consistent with literature, the specific rotations of the precursors were found to be +25.2º for β-, +65.5º for α-, and +57.9º for α,β-derivative.
1
General procedure for esterification of polyalcohol (β-D-glucopyranose). To a stirring solution of 3,4,5-tribenzyloxybenzoic acid (5 mmol) and DMAP (5 mmol) in anhydrous CH 2 Cl 2 (20 mL), DCC (5 mmol) was added and the resulting mixture was stirred for 30 min at RT. The saccharide (β-D-glucopyranose (1a)) (1 mmol) was then added and the resulting reaction mixture was refluxed 24 hrs. After that, the reaction was cooled to RT and filtered through a pad of Celite. The organic phase was then washed with HCl (1 M, 15 mL), brine solution (15 mL), and H 2 O (15 mL).The organic phase was dried over anhydrous Na 2 SO 4 , concentrated in vacuo, and purified by flash chromatography using hexanes/EtOAc mobile phase as described above. 20 mL fractions containing the desired product (protected PGG (2a)) were pooled together and concentrated in vacuo to afford the desired product as a white solid in yields of (85-90 %). 
General procedure for catalytic hydrogenation (O-Debenzylation).
A solution of benzylated benzoyl derivative of glucopyranose (protected PGG (2a)) in CH 3 OH/THF solvent mixture (15 mL) was hydrogenated over 20% of 10% Pd(OH) 2 /C with H 2 (gas) (50 psi) at RT for 10 hrs. The Pd(OH) 2 /C catalyst was then removed by filtration over Celite and the resulting filtrate was dried over anhydrous Na 2 SO 4 and concentrated in vacuo. A flash chromatography using hexanes/EtOAc mixture as a mobile phase was utilized to purify the reaction crude to afford the corresponding polyphenolic intermediate (PGG (3a)) as a yellow-white solid in yields of (>92%). General procedure for microwave-assisted sulfation. To a stirring solution of polyphenolic intermediate (PGG (3a)) (1 mmol) in anhydrous CH 3 CN (2 mL), the sulfating reagent, N(CH 3 ) 3 -SO 3 complex (5 mmol/OH), was added. The resulting mixture was then microwaved at 90 °C for 2 hrs. The resulting crude product was cooled to RT and concentrated in vacuo at temperature less than 35 °C . All resulting polysulfated molecules were purified as described above using the size exclusion chromatography (G10). The sodium salt form of the isolated white fluffy powder of sulfated species (β-SPGG-2 (4c)) was generated in yields of (66-70%) by the sodium exchange chromatography followed by lyophilization as described above. Chemical Synthesis. Molecule 5 was performed in similar fashion to SPGG synthesis except 3,4,5-tribenzyloxy benzoic acid was replaced by 3,5-dibenzyloxy benzoic acid. 
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